Abstract
Introduction

22
There are several sandy fishing grounds off the subjected to successive habitat disturbance by dredg-34 ing. Undersized bivalves (those that can pass through 35 the mesh of the dredge), which for Spisula solida are 36 individuals less than 25 mm long, are especially af-37 fected. The passage of fishing gear across the seabed 38 leads to both direct and indirect mortality through 39 subsequent predation (Kaiser and Spencer, 1995) .
40
Dredge fishing is known to affect various phys-41 iological/biochemical processes associated with or-42 ganism metabolism (Maltby, 1999) . Knowledge of 43 organism-level responses to dredge-induced stress is 44 essential for understanding its adverse effects and 45 the strategies adopted by organisms to tolerate such 46 stress.
47
The biochemical composition of the animals can 48 reflect the overall conditions of the bivalves' environ-49 ment. The RNA/DNA ratio is an eco-physiological 50 Lipid extraction involved fluorescence-photometric 131 measurements using Nile red (RD), a specific lipid 132 fluorochrome dye (Hentschel, 1998 (Fig. 1) . Furthermore, the N/P lipid ra- stress. A one-way ANOVA test revealed these differ-159 ences to be significant (F (11.48) = 9.62, P < 0.001). 160 The corresponding Tukey (HSD) test revealed that 161 the test at 14:00 h significantly differed from the 162 test at other times, as did the 13:00 h test from 163 the 13:30 h test, the 15:00 h from the 12:30 and 164 13:30 h, and the 15:30 h from the 12:30 and 13:30 h 165 (Fig. 2) . 167 Seasonal changes in the RNA/DNA ratio were sig-168 nificant (P < 0.0001) and more obvious than the 169 changes arising through the direct impact of the fishery 170 itself (non-significant results, P < 0.145). Moreover, 171 the condition, as exhibited in the RNA/DNA ratio, of 172 those bivalves collected in April was generally lower 173 than that of individuals collected in July (Fig. 3) . Only 174 in April was a decrease in condition after the dredging 175 impact detected.
In situ study
176
Seasonal changes in the N/P lipid ratios were signif-177 icant between spring (April) and summer (July) (P < 178 0.0067) (Fig. 4) . The condition of the bivalves col-179 lected in April was lower than that of those collected 180 in July, but no differences were detected before and 181 after the dredging (P < 0.467).
182 Fig. 2 . Comparison of the mean and standard deviation of N/P lipid ratios between S. solida exposed to different levels of cumulative stress (h) (F (11.48) = 9.62, P < 0.001; Tukey (HSD) test revealed significant differences between 14:00 h and all the other hours). The dotted line represents the critical ratio for survival. Fig. 3 . Comparison of RNA/DNA ratios in S. solida collected at a fishing ground, before and after dredging, with corresponding means and standard deviations (month main effect: F (3.36) = 9.17, P < 0.0001; Tukey HSD revealed significant differences between April and July). Fig. 4 . Comparisons of N/P lipid ratios in S. solida collected at a fishing ground, before and after dredging, with corresponding means and standard deviations (month main effect: F (3.32) = 5.87, P < 0.0067; Tukey HSD revealed significant differences between April and July).
Discussion
183
To assess the impact of dredging on field-caught bi- ing in the same area. However, critical ratios were 210 reached only occasionally. We therefore reject the hy-211 pothesis of an intense decrease in RNA concentration 212 as a response to increased stress. This rejection is also 213 based on the findings of Clemmesen (1994) , where a 214 sudden increase in stress leads first to decreased ribo-215 some activity followed by a decrease in ribosome num-216 bers, and on the fact that fluorometric methods mea-217 sure only the ribosome content. A similar explanation 218 seems to apply to the lipid index, in that stress applied 219 for a few hours does not lead to an intense degrada-220 tion of lipid reserves that allow the minimum ratio to 221 be achieved. In fact, except at 14:00 h, the minimum 222 ratio for survival was not reached during this exper-223 iment. Therefore, both these indices show the tested 224 dredging effects are sublethal. 
